Abstract In this paper, we will define general Eulerian numbers and Eulerian polynomials based on general arithmetic progressions. Under the new definitions, we have been successful in extending several well-known properties of traditional Eulerian numbers and polynomials to the general Eulerian polynomials and numbers.
Introduction
Jacques Bernoulli ([1] , page 95-97) had introduced his famous Bernoulli numbers, denoted by ( for ) to evaluate the sum of the -th power of the first integers. He then proved the following summation formula (1) when .
Two decades later, Euler ([2] ) studied the alternating sum . He ended up with giving the following general result ( [8] , (2.8) , page 259) (2) Another simplified form of is the following ( [8] , (3. 3), page 263) : 
where functions are as defined in Definition 1.3. Interested readers can find more detail about the history of Eulerian numbers, Eulerian polynomials and the corresponding concepts in environment from [8] . In this paper, instead of studying sequences, we will generalize Euler's work on Eulerian numbers and Eulerian polynomials to any general arithmetic progression
In section 2, we will give a new definition of general Eulerian numbers based on a given arithmetic progression as defined in (16). Under the new definition, some well-known combinatorial properties of traditional Eulerian numbers become special cases of our more general results. In section 3, we will define general Eulerian polynomials. Then equations (2) - (9) become special cases of our more general results.
General Eulerian Numbers
The traditional Eulerian numbers , play an important role in the well-known Worpitzky's Identity ( [9] 
, then
Proof. see [10] , (4) (2) and (3). Proof. We will use equations (2) and (3) to prove expressions (24) and (25) respectively.
For equation (24), if we use equation (2) which gives the first term of equation (25). □
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